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Technical Features 
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1. INTRODUCTION 


The LOGOS 46, 48 and 49 are application-oriented 
calculators of a new class. Each calculator has a 
13-position display, and the Olivetti Serial Parallel 
Impact Printer. The logic board is designed so that 
one MOS/LSI device performs the functions of CPU, 
ROM/RAM and I/O. The logic board includes IC drivers 
for the motor circuit and the individual coils (or 
"bobbins") of the printer. 


Keyboard 


Operational Features 
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Machine Dimensions: 
—achine Vimensions 


width : 224 mm 
height: 80 mm 
depth : 250 mm 
weight: 1.8 kg. 


Supplies: The calculator uses a paper tally roll and 
ribbon cartridge, both available from sales. 


The machines use two printed circuit boards: the logic 
board itself and one within the keyboard module. They 
are connected electronically by flexible ribbon cable 


connectors. 


A single molded housing contains the selector sliders, 


the key switch assemblies, and 
board. A new key switch design 
rubber pad and a molded rubber 
e highly modular in design, 


5 


and repair, when necessary. 


the printed circuit 
uses a conductive 
spring. The calculators 
and are easy to service 


All three calculators have the following features in 


common: 


sub-total and total 


multiplication 


division 


one working register consisting of add, subtract, 


two-key "program" or touch-mode function 
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- percentage calculation with automatic mark-up or 
mark—down 


- delta 


- twelve digit capacity in entry and total including 
decimal and sign 


- constant multiplier or divisor 
- thirteen-position display 


- memorization of last printed item, which can be used 
for another immediate operation ("natural constant") 


- chain multiplication and division 


- pre-selection of decimals: floating, six, four, two 
zero or suppressed decimals, and add-mode 


—- automatic accumulation (GT register) 

- non-print if desired 

- selectable round-off of 0.5 or 9 

- keyboard buffer 

- non-add 

- jump totals/results 

- key command item counter with automatic averaging 


—- single key (CE:CA) for keyboard clear and machine 
reset. 


The LOGOS 49 has additional features: time in/time out 
(clock) and day/date (calendar) functions; an addition- 
al working register of add, subtract, subtotal and 
total; parametric round-off, and gross margin functions. 


Disassembly of. the 


Calculator 


Remove the two case screws as shown. Remove the 
selector sliders by pulling straight up. Disengage 

the molded lugs near the transformer by prying gently 
between the upper and lower cases. Lift the rear of 
the upper case while holding the keyboard in position. 
Disengage the molded lugs at the front corners of the 
case, and set aside the upper case. Printer and key- 
board are positioned by case design. Transformer and 
logic board are secured by screws. Always be careful 
of the flexible connectors. 
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2. OLIVETTI SERIAL PARALLEL IMPACT PRINTER 


The Olivetti Serial Parallel Impact Printer prints on 

a paper tally roll by means of ten print needles, each 
of which can print two characters, providing a total 
width of up to twenty characters per line. The ten 
needles are held parallel by the needle guide. As the 
print cycle begins, the needle guide moves horizontally. 
Simultaneously, the platen advances the paper vertical- 
ly by one-dot increments. The needles strike the 
ribbon and paper as directed by the logic board to 

form the desired characters. In the example on the 
following page one of the ten needles has formed 48. 


The combination of horizontal movements by the ten 
print needles, vertical movement via the platen, and 
appropriately spaced activation of the needles results 
in the generation of two character matrices for each 
of the ten print needles. Each of these movements, 
and the power train involved, is explained in the 
following pages. 
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The print head consists of ten needles, located in 

front of the paper, in the upper part of the printer. 
One end of each needle is located by a slot in a fixed 
support. The printing end is located in the correspond- 
ing slot of an oscillating support (needle guide) 

placed in front of the ribbon. This oscillating 
support provides the horizontal movement of the needles 
over two character positions. 


Prior to printing, the entire mechanism is at rest. 

In this position, each needle is held away from the 
platen by its respective anchor. The anchor is held 
against its respective bobbin by a permanent magnetic 
field, produced by magnetic rubber, through the bobbin 
support, anchor, and the support plate assembly. 


PAPER 


PLATEN 


RIBBON 
PRINT NEEDLE 


BOBBIN 
MAGNETIC 
RESET SHAFT é — 
SUPPORT PLATE 
RESET SPRING ASSEMBLY 
PRINT SPRING 


PRINT NEEDLE ANCHOR 
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When a print cycle begins and the print needle is 
required to print, the control electronics (E.C.U.) 
first must start the motor and then, at the appropriate 
dot positions, energize the bobbin. This will momen— 
tarily interrupt the magnetic field holding the print 
needle anchor. Since the force of the print spring is 
greater than that of the reset spring, the print needle 
will strike the inked ribbon, causing a dot to be 
printed on the paper. 


The reset shaft rotates while the motor is running, 
and one of its lobes will push against the reset 
spring, which resets the print needles and anchors. 
The solenoid has since been de-energized by the con- 
trol electronics, and the restored magnetic field will 
hold the anchor and the print needle in place after 
the lobe of the reset shaft moves away from the reset 
spring. The needle is immediately ready for another 
print command from the control electronics. 


Si — 
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Coil Spring Option: Printers may be equipped with ten 


individual coil print springs instead of the single 
flat spring. 


NOT USED WITH 
COIL SPRINGS 


As the motor runs, it rotates the idle gear and the 
reset shaft in the direction shown. The right end of 
the reset shaft is a worm that drives the main control 
cam. Slots around the main control cam engage the 
rotation studs on the platen advance wheel, forcing 

it to rotate counter-clockwise (see figure on next 
page). 


PAPER FEED DIAL 
PAPER FEED DIAL PAWL 


<D 
PAPER FEED IDLE GEAR RIGHT 2 


¥ ZB 

SPIDER SPRING A 

Z 

PAPER FEED GEAR SHAFT Z 


RIBBON FEED GEAR 
RIBBON FEED INTERMEDIATE 
GEAR 


PAPER FEED IDLE 


PAPER FEED 
GEAR LEFT 


INTERMEDIATE 
GEAR RIGHT 


ROTATION STUDS 
PLATEN 


PLATEN ADVANCE WHEEL 
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PAPER FEED INTERMEDIATE 


MAIN CONTROL CAM 
GEAR LEFT 


RESET SHAFT 


MOTOR IDLE GEAR 


MOTOR AND PINION 


On the other side of the platen advance wheel, driving 


lugs engage the spider spring, so that it rotates in 
the same direction. The spider spring acts as a clutch 
to allow manual paper feeding. The spider spring is 
keyed to the paper feed shaft, and it also rotates 
counter-clockwise. On the left end of this shaft is 
the paper feed intermediate gear, which drives the 
platen, via the idle gear. This is the mechanism by 
which the paper is advanced upward while printing and 
line-spacing. 
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The horizontal movement of the print needles, and the 
vertical feeding of the paper are provided by the main 
control cam which is driven by the motor via the worm 
on the right end of the reset shaft. The main control 
cam moves the needle guide from side to side by means 
of an eccentric cam slot on top of the main control 
cam, which engages the follower stud on the needle 
guide. This slot on the main control cam is designed 
to provide the horizontal spacing between each dot 
column as well as the spacing between each character 
column. The inner profile of the track assures that, 
during the printing of each dot, the needle guide is 
temporarily stopped to obtain good print quality. 


NEEDLE GUIDE MAIN CAM 


PRINT NEEDLE 


The slots around the outside of the main control cam 
provide for vertical spacing between lines. As the 
rotation stud on the platen advance wheel follows the 
slot, small offsets cause minor movement which, via 
the paper feed shaft and gears, rotate the platen 
providing dot line spacing. The large offset at the 
upper end of the slot provides character line spacing. 
As one rotation stud leaves the upper end of the slot, 
another stud enters the slot at the bottom. Thus, at 
any given moment, there is one rotation stud in mesh 
with the main control cam. 


MAJOR MOVEMENT MINOR MOVEMENT 
DURING LINESPACING DURING PRINTING 


On the bottom of the main control cam is a strobe 

disc with four circular tracks. Four brush contacts 
(wipers) are held against these circular tracks. When 
the cam is rotating, these wipers send strobe signals 
to the control electronics. 


During a print cycle, all wipers are held in continuous 
contact with the circular tracks except for track 3, 
E3SLO. The wiper of track 3 is mechanically phased 
with the platen advance wheel such that, exactly at 

the end of a vertical spacing cycle, it is brought 

into contact with its track. This is accomplished by 
an activation bridge. 


The activation occurs only once in eight complete 
revolutions of the main control cam: this equals one 
complete print cycle. The activation is caused by the 
ramps spaced around the platen advance wheel. 


PLATEN ADVANCE WHEEL 


ACTIVATION BRIDGE 
MAIN CONTROL 
CAM 


Ng 


E3SLO WIPER 
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This shows the positions of the E3SLO wiper. Left, 

the wiper is clear of the strobe disc, as it would 

be during most of the print cycle. Right, it is in 
contact with the strobe disc in preparation for contact 
with the E3SLO track. This position indicates to the 
control electronics that the platen, platen advance 
wheel, print needles, main control cam, and strobe disc 
are in correct position to start printing. Therefore, 


the control electronics should command printing after 
receiving the E3SLO signal. 


The printer motor is a DC motor that operates at from 
15 to 23 volts. The motor/printer combination is 
characterized at the time of assembly into seven 
ranges corresponding to the motor voltage value re- 
quired to provide approximately 1.8 lines per second 
print speed. These characters and their corresponding 
nominal voltages are shown in the accompanying table. 


Character Nominal Voltage 
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T1 = 5 msec to 10.4 msec 
T2 = 1.53 msec to 5.76 msec 
T3 > 120 «sec 

T4 > 120 usec 

Ts > 540 psec 

Tg > 620 psec 

T7 > 950 psec 

Tg = 1.62 msec to 6.75 msec 
Tg = 1.22 msec to 6.15 msec 
T19>120 usec 


| 
The strobe disc of the printer sends three signals to 
the control electronics. These signals are: E3S10, 
E3520, E3SLO. 
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E3S10 


E3S20 


E3SLO 


This is the dot print request signal for each dot in 
the matrix, and is generated continuously as the 
strobe disc rotates. This strobe is guaranteed to be 
active for more than 540 microseconds. The time 
between the leading edges of two consecutive strobes 
can be as short as 5 milliseconds and as long as 10.4 
milliseconds, depending upon the absolute printer 
speed. 


This signal is generated continuously between each two 
dots, and is used to reset the state caused by the 
preceding E°S10. This signal (E3S20) also indicates 
that the control electronics should begin looking for 
the next E3510 signal, in order to print the next dot. 
Non-overlap between E3S10 and E3S20 is guaranteed for 
a minimum of 120 microseconds. E3S20 is guaranteed to 
be active for a minimum of 620 microseconds. Time 
between the leading edges of two consecutive E3S20 
Signals can be as short as 5 milliseconds and as long 
as 10.4 milliseconds, depending upon the absolute speed 
of the printer. 


This signal is generated at the beginning of each print 
cycle. After this signal as occurred, the control 
electronics should be prepared to receive the first 


E3510 signal in order to print the first dots of each 
of the ten right-hand characters of each needle. 
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E3SLO is guaranteed to be active for a minimum of 950 
microseconds. As overlap between E3S10 and E3SLO, or 
E3S20 and E3SLO, will occur. However, a delay between 
the trailing edge of E3SLO and the trailing edge of 
the first E3S10 signal is guaranteed to be at least 
120 microseconds. Also, during continuous printing, 

a delay between the leading edge of the 80th E3S10 
signal and the leading edge of the E3SLO signal is 
guaranteed to be a minimum of 1.62 milliseconds. 


The three strobe signals are generated by a contact 
closure to a fourth common line. Timing relationships 
between the three signals are shown on page 2-10. 


The control electronics send the following signals to 
the printer in order to print dots: SOL 1, SOL 2, 

SOL 3, SOL 4, SOL 5, SOL 6, SOL 7, SOL 8, SOL 9, SOL 10. 
These signals are used to energize the solenoids of 
the corresponding print needles. In order to print 
dots, these signals must start at each leading edge of 
E3510 with a maximum delay of 120 microseconds and 
must last for a minimum of 1 millisecond to a maximum 
of 1.25 milliseconds. The timing relationship between 
E3510 signals and the solenoid signals is shown in the 
following figure. 


E3S10 he=ti04 
SOL 1 thru 


SOL 10 
ty < 120 psec 


tig = 1 to 1.25 msec 


Each solenoid draws a maximum peak current (Ip) of 540 

milliAmps. The maximum average current used by each 

solenoid (Iav) is 250 milliAmps, for a period of 1.25 

milliseconds. Therefore, to print a line of twenty 

digits continuously (character "8" assumed), the max- 

imum average current can be calculated as follows: 
1.25 340 


Xx = 212.5 milliAmps 
10 X 250 X 6.25 800 iAmp 


continuous where 10 is the number of needles. 250 is 
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the maximum average current per dot, 1.25 is the dot 
time in milliseconds and 6.25 is time between dots, 
340 is total dots used per cycle and 800 is total dot 
positions available per cycle (including those which 
occur during line-spacing). 


When printing is required, the control electronics -: 
start the motor. After the motor has been turned on, 
the control electronics should wait for the E3SLO 
signal in order to start looking for the first E3S10 
signal. If, at the time the motor is turned on, 

E3SLO is already active, the control electronics must 
wait for the next leading edge of E3SLO prior to 
detection of the first E3S10 signal. When the E3S10 
is detected, the control electronics should energize 
the necessary solenoid within 120 microseconds in 
order to print dots in the correct positions in the 
required matrices. At the same time, a counter should 
be incremented to indicate that one of the dots per 
needle is printed. Now the control electronics should 
wait for E3S20. After E3S20 has occurred, the control 
electronics should start looking for the next E3S20. 
After 70 E3S10 have been counted, the required line of 
print is completed. The control unit must wait for 
the 71st E3510 to remove motor power and apply dynamic 
braking. 


In some cases the printer may run a little longer than 
usual. This is because the E.C.U. must receive the 

two signals E3S10 and E3SLO in order to start normal 
printing cycle. If the E3SLO activation bridge has not 
been rotated by the platen advance wheel, the motor 
will continue to run until the E3SLO activation has 
taken place and signal E3SLO has occurred as previously 
described. 


To understand the printer fully, rotate it by hand so 
that the theory and operations can be seen. On the 
left side of the printer is the knurled end of the 
reset shaft. This has been provided so the technician 
can easily rotate the reset shaft and thus operate the 
printer by hand. To do this, turn the reset shaft 
clockwise as you look as the left side. NEVER turn 
the reset shaft counter-clockwise, as this will damage 
the printer. The printer can be left in any rotated 
position, as when it is reinstalled, it will operate 
normally. 
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Printer Disassembly 
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Remove ribbon cartridge. 


Remove the 
paper feed 
remove the 
Invert the 


screw holding the 


dial and pawl; 


dial and pawl. 


printer. 


Remove C-clip from E3SLO 
activation bridge shaft. 
Remove shaft, bridge and 
plunger with spring. 


Remove nut and washer 
holding the strobe group, 
and remove the strobe group. 
Re-invert the printer. 


Remove needle cover, and 
print needles as follows: 
rotate the reset shaft so 
that one of its "flats" will 
face the reset springs (max- 
imum clearance). Raise the 
"tail" of the needle so that 
it clears the anchor, then 
move the anchor toward the 
platen and away from the 
yoke on the bottom of the 
needle. Move the tail of the 
needle down and front, and 
the needle is removed. 
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Remove the platen drive 
gear nut and the gear. 


Remove the adjusting mech- 
anism of the reset shaft: 


remove the locknut and 
washer, eccentric, and lever. 


Invert the printer and re- 
move the seven tapping 
screws securing the left 
side-wall and the right 
housing to the support plate. 


Note: DO NOT REMOVE the two 
tapping screws which hold 
the anchor guide in place; 
the printing mechanism can 
be left in place on the 
support plate. DO NOT RE- 
MOVE the short screws which 
hold the reset spring in 


place. 


EEE 
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Gently separate the drive 
group from the support—and-—- 
print group. Set aside the 
support-—and—print group, 
after "latching" all anchors 
against the bobbin support 
(this is especially impor- 
tant with coil spring 
printers). 


Remove the locknut which 
holds the paper feed inter- 
mediate gear (right) and 
remove the gear; also remove 
the paper feed idle gear 
(right). Remove spring from 
the other end of the paper 
feed gear shaft. 


Remove both C-clips from 
the paper feed gear shaft. 
Loosen the setscrew of the 
paper feed intermediate gear 
(left) and remove the paper 
feed idle gear (left). 


2-16 3961470 V 


3961470 V 


Remove C-clip from shaft of 
the main control cam and 
lift out the cam. 


Separate the left outer 
sidewall with motor, con- 
nector and strobe group. 


Note: On new-style printers, 
the reset shaft has a collar 
outside the left sidewall, 
which must be unscrewed 
before the above step is 
performed. The collar has 
left-hand threads. 


Remove the paper feed shaft. 
Note the spacers, if any, 
used to obtain proper loc- 
ation of the platen advance 
wheel. 
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Remove the platen advance 
wheel and spider spring, 
and the paper feed inter-— 
mediate gear (left). 


Remove platen, paper guide 
group, and reset shaft (it 
is still engaged with the 

ribbon drive train, but it 
will pull out; do so care- 
fully). 


Remove the two screws hold- 
ing the ribbon feed gear 
plate, and lift out the 
plate and the two gears. 
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— Printer Reassembly 
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Begin with the right housing, inverted. 


a 


Insert ribbon feed gear, intermediate gear, and the 
plate. Install two screws. 


Place the spider spring, platen advance wheel and 
paper feed intermediate gear (left) in the housing, 
in their approximate positions; insert the paper 
feed gear shaft, threaded end first. Be careful 
with the spider spring: it is keyed to the shaft 
by "flats". Install C-clips (and any spacer noted 
during disassembly). 


Place the paper feed idle gear (left) in its slot; 
tighten the setscrew of the paper feed intermediate 
gear (left) so that the shaft is free to rotate 
without end play. Be sure that the idle gear is in 
place before proceeding. 


Install the paper feed idle gear (right) and the 
paper feed intermediate gear (right) and secure 
with its locknut. Check for free rotation, and be 
sure the idle gear is retained by the intermediate 
gear. 


Install main control cam and C-clip; be sure the 
clearance between main control cam and platen 
advance wheel is from .2 to .7 mm. 


Install the platen and platen drive gear (check for 
proper mesh with idle gear) and secure with locknut. 


Insert the reset shaft: it must engage the ribbon 
feed gear train and the main control cam, so rotate 
the shaft while inserting. 


Install the paper guide group so that the springs 
curl around the platen. 


Install the left sidewall-and-motor group onto the 
above assembly. Guide the reset shaft, needle 
guide, platen and paper guide into their respective 
openings in the left sidewall. Install the collar 
of the reset shaft (left-hand threads). Install 
the spring on the left end of the paper feed gear’ 
shaft. 


Printer Adjustments 


Main Control Cam to 
Reset Shaft 
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10. Combine the above assembly with the support—and-— 
print group; the strobe group and connector must 
be lowered through the opening in the support plate 
first. Be sure the sidewall extension tabs are 
located correctly, and secure with the seven 
tapping screws, putting the star washer in its 
original place. 


11. Install the reset shaft adjusting mechanism; first 
the lever, then the eccentric screw, then the 
washer and nut. Make the assembly snug in mid- 
range for later adjustment. 


12. Install the strobe group and secure it with washer 
and nut: snug nut in mid-range for later adjust- 
ment. 


13. Install E3SLO plunger with its spring (plunger is 
keyed to prevent improper insertion), E3SLO acti- 
vation bridge and shaft. Secure with C-clip. 


14. With printer right-side-up, install the print 
needles by reversing the procedure used for remov— 
al. Be sure all the anchors are properly seated 
in support plate. Install needle cover. 


15. Install paper feed dial and pawl, and secure with 
tapping screw. 


16. Install ribbon cartridge and perform all printer 
adjustments. 


This adjustment is required after replacement of either 
the main control cam or the reset shaft. 


The mesh between the main control cam and the reset 
shaft must be as deep as possible without binding. 

To obtain this condition, loosen the nut on the main 
control cam shaft and move the shaft to the front or 
rear as necessary, then tighten the nut on the shaft. 
Verify the adjustment by rotating the printer by hand 
through a complete revolution of the main control cam 
(seven revolutions of the reset shaft) to reveal any 
binding between the reset shaft and the main control 
cam. 
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MAIN CONTROL 
CAM SHAFT 


This adjustment is required after replacing the motor; 
it is not required following disassembly. 


After installing the motor to the left outer side 
plate, adjust the motor so that the teeth on the motor 
pinion and the motor idle gear mesh as deeply as 
possible without binding, then tighten the three motor 
screws. The mesh can be observed through the inspec— 
tion hole in the left outer side plate. 


MOTOR IDLE GEAR 


MOTOR SCREW 


Motor Speed Adjustment 


The speed of the printer is determined by the voltage 
reaching the motor. This voltage can be adjusted by 
means of the variable resistor VR on the logic board. 
Printer voltages need adjustment because of variances 
that occur in manufacturing. All factory-assembled 
printers are coded with a letter located on or near 
the motor indicating the voltage that will provide 
correct motor speed. Below is a legend showing the 
Significance of the letter placed on the printer at 
the factory. 


|| ba 4) _fp2 
et 


If the original motor on the printer was stamped "A", 
it requires 15.3 Volts for proper print speed; if it 
was stamped "B"', it requires 16.3 Volts; and so on. 
The serviceman replacing the printer must note the 
letter stamped on the motor, and by following the 
legend, match the voltage to the motor by adjusting 
VR as needed. 


Nominal Voltage 
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E3SLO Activation Bridge 
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This adjustment is required after replacement of the 
strobe disc, strobe contact assembly, main control 
cam, activation bridge or plunger, or any other repair 
that may disturb the adjustment of the components. 


First, rotate the printer by hand using the knurled 
end of the reset shaft until a rotation stud on the 
platen advance wheel is in the first groove of the 
main control cam as shown in the figure. 


ADVANCE WHEEEL LUG 


PLATEN ADVANCE 
WHEEL 


ROTATION STUD 


In this condition, wing "A" of the activation bridge 
should be even with, or slightly overlapping the 
platen advance wheel ramp by a maximum clearance of 
0.2 mm. To obtain this condition, form wing "A". 
Once this adjustment is obtained, do not rotate the 
printer until the next adjustment. 


The serviceman replacing the motor in the original 
printer has no such guide, except the relative speeds 
indicated in the legend. Reassemble the printer and 
check print speed as follows. 


On a clear tape enter some numerals and depress the 
non-add key so as to operate the printer continuously. 
This is easily accomplished by depressing the key 
rapidly several times, then at the same rate as the 
printer operates. Count the number of print cycles 
in a period of at least ten seconds, then divide the 
number of print cycles by the number of seconds to 
obtain the print speed in lines per second. Print 
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speed should be close to 1.7 lines per second. As 
long as print quality is good, any speed between 1.5 
and 1.9 lines per second is acceptable. 


If a reassembled printer is notably slower than the 
range indicated above, the serviceman should check all 
lubrication points involved in the reassembly, and 
especially the mesh of the motor pinion and the idle 
gear, and the reset shaft adjustment. 


The next adjustment ensures that the bridge will 
activate the signal at the correct time and prevent 
the same signal from occurring during printing. On 
connector J2 (strobe assembly) insert one meter probe 
on common signal wire and the other probe on E3SLO. 
Place the meter range switch on Rxl scale. Now rotate 
the reset shaft counter-clockwise (backwards) about 
one half turn. At this point, the meter should indi- 
cate continuity. If so, the wiper has contacted the 
printed circuit track; if not, the wiper was not moved 
sufficiently by the bridge. Form wing "B" slightly 
upward. This will raise the plunger and cause the 
wiper to contact the strobe disc correctly. Now turn 
the reset shaft clockwise (normal) until line-spacing 
occurs (to the next ramp of the platen advance wheel). 
During this time, the wiper must not contact the strobe 
disc (the meter should not show continuity). If it 
does, form wing "B" slightly down. 


Note: This adjustment is the only occasion when the 
printer is turned backwards. 
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Bobbin Support 
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This adjustment will be required after replacement of 


the magnetic rubber, bobbin assembly, or bobbin sup- 
port. 


The distance from the print needle anchor to the 
bobbin support must be adjusted to ensure that the 
reset shaft will restore the anchor far enough to the 
front that it will contact and be magnetically held 
by the bobbin and bobbin support. To obtain this 
condition, rotate the adjusting eccentrics so that the 
reset shaft restores the print needles to the bobbin 
support but does not exert excessive pressure on the 
reset spring during reset, as it may Slow the motor or 
damage the reset spring. Also keep in mind that this 
adjustment can affect print density. 


a a eel 


BOBBIN ADJUSTING 
es ECCENTRIC 


MAGNETIC 
RUBBER 


SUPPORT PLATE 
ASSEMBLY 


PRINT NEEDLE 
ANCHOR 


Note: When replacing the magnetic rubber between the 
support and the bobbin support, be sure to insert the 
rubber in the correct position. The cutout must be to 
the right and facing the front of the printer. Incor- 
rect insertion will reverse the polarity of the mag- 
netic field, and when the bobbins are energized they 
will reinforce the field instead of interrupting it: 


no print will occur. 


These two adjustments are interrelated and should be 
checked together. 


Vertical Alignment 


Print a series of eights and ones. Loosen the nut and 
rotate the strobe contact assembly left to right. 
Center the assembly in the range where the dot align- 
ment is good on both sides of all characters. Tighten 
the adjusting nut on the strobe contact assembly. 
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ADJUSTING NUT 


Print Density 


Print a series of eights and ones, loosen the locknut 
and rotate the adjusting eccentric for the reset shaft 
to obtain the darkest possible printing. Check verti- 
cal alignment adjustment. Tighten locknut at optimum 
setting. 
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— Display Operation 
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The display is a vacuum tube, similar to a triode, 
with the individual segments of the characters being 
the plate. The plates have a phosphur coating similar 
to a TV tube, so that they will light when bombarded 
by electrons from the filament. 


In the triode tube the negative voltage of the grid 
would be used to control the flow of electrons from 
the filament, which is negative, to the plate which is 
positive. This would cause the plate to light. In the 
display tube, the grid will either allow or prevent 
the flow of electrons to the individual plates (seg- 
ments). The phosphur coating makes the display highly 
visible. 
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Each digit of the display tube has nine parts: eight 
segments (A through G, plus the decimal point) and the 
ninth is the character grid screen, located in front 
of them. 
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The segments and the grid screens are connected to the 
external leads of the display tube by conductive 
tracks. All thirteen similar segments are connected: 
all A segments are connected, all B segments, etc., as 
shown. The grid screens for the separate characters 
are not connected; they are controlled individually. 


( 


0 00M Own 


Gis 


P 


The display is "scanned" from right to left approxi- 
mately 180 times per second as illustrated here. 
"Scan" describes the sequential switching of digits 
(character positions) from display low level to high 
level and back. All thirteen positions are scanned 
each 1/180 of a second. 
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To light any character, two things must occur simul- 
taneously: first, the character position must be 
selected (scanned), and second, the segments to form 
that character must be selected. Assume an "eight!" 
with decimal point (8.) is to be displayed in the 
second character position of the tube. The MOS device 
will begin to scan at the first character position 
(right) and scan toward the left. As the second 
character position is reached, notice that the seg-— 
ments A, B, C, D, E, F, G and DP have been switched. 
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Because the grid and the segments are switched simul- 
taneously, the figure ''8.'"' will appear at the second 
position. Keep in mind that this occured in a frac-— 
tion of 1/180 of a second. Immediately the segments 
begin to darken, but in the next 1/180 of a second, 
the MOS device will perform the same operation. To 
the eye, this light appears to be constant. The 
process is called multiplexing. 
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As a further illustration, assume that the entry 
"-12,.34"' is to be displayed in the extreme right of 
the display in positions one through five as shown in 
the following figure. 
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Recall that the display is scanned 180 times per sec-— 
ond, right to left (or least significant digit to most 
significant digit). Considering just one scan of the 
entry "-12.34'" at position One the MOS device will 
determine that a character is to be formed. It will 
switch the gridas usual, and it will switch the B, C, 
F and G segments to forma "4". At the second position, 
a "3" is required, so segments A, B, C, D and G are 
switched, forming a "3". As this character is switched 
off, the scan proceeds to the third position to form 

a '"'2.". All segments except C and F must be switched. 
The character lights, then is switched off as the scan 
proceeds to position Four to form a'l1". Segments B 
and C are switched along with the grid, then switched 
off as the scan proceeds to the fifth position to form 
a minus sign: segment G. The minus sign will light, 
then the scan proceeds to the remaining positions. 

The grids will be scanned as usual but no segments 
will be switched, so no characters will light. Keep 
in mind that at the rate at which this occurs, the 
light appears to be constant. 
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Diagnostic Procedure 


ie, Power Supply Faults 
—, 
Display Faults 
Printer and Keyboard 
Faults 
enn 
Faults related to the 
E.C.U. 
o——s" 
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If the fault is obviously in the power supply, remove 
and check the transformer group and the connector to 

the logic board. If this group is satisfactory check 
the discrete components on the logic board. 


Because the display tube is sealed, it is to be 
replaced if faulty. 


Problems in the printer or the keyboard are to be cor- 
rected by the serviceman. These modules may be 
replaced in the field and repaired later for use as 
Spare parts. Printers and keyboards are not to be 
sent to the lab. 


Because of the complexity of the E.C.U. and the 
electrical delicacy of the MOS-LSI chip, the MOS 
device is not to be replaced by branch personnel. In 
this case send the E.C.U. to the lab. Send only the 
E.C.U. to the lab; do not send the entire machine. 


CUSTOMER RETURN 


PERFORM GENERAL 
TEST THREE TIMES 


no 


OBVIOUS 
POWER SUPPLY 


FAULT 


OBVIOUS 
DISPLAY 
FAULT 


LEAVE MACHINE ON 
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PRINTER 


FAULT 


OBVIOUS 
KEYBOARD 
FAULT 


OBVIOUS 
E.C.U. 
FAULT 


REPAIR OR REPLACE 
FAULTY COMPONENTS 


GENERAL TEST 


RETURN MACHINE 


TO CUSTOMER 
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Power Supply 
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VSS 


VDS 


VDD 


VPR 


3. FAULT FINDING GUIDE 


The power supply consists of the transformer module 
and most of the discrete components on the logic board. 
The separable transformer module consists of the 
transformer, main AC switch, fixed AC line card, fuse, 
and secondary connector and housing. The transformer 
produces 36 AC (approx.) to be rectified and filtered 
for the electronic and printer voltages, and a sepa- 
rate 4.7 VAC source for the filament of the display 
tube. 


Sections on the logic board are shown below and are 
described along with the voltages they produce, as 
follows: 


(Zero Volts; reference, or system ground) originates 
at the rectifier. 


(-30 VDC approx.) is the rectified DC source from 
which the others are derived, and it also originates 
in the rectifier area. 


Is the reference voltage for the MOS/LSI and furnishes 
Power-On Initialize. VDD is approx. -10 VDC and is 
produced in the area at bottom right. 


Powers the printer, and must be adjusted for optimum 
print speed, between 15.3 and 22.9 VDC, compared to 
VDS. 


The following is a brief list of possible power supply 
faults and probable causes: 


no VDS: 


- fuse blown in transformer group 
- faulty transformer windings 
faulty AC connection 

diode(s) Dl, 2, 3 or 4 open 


1 


no VDD: resistor R5 open - 


no _ VPR: transistor Tl or T2 faulty. —, 


fa) Bs is NS 
‘ | PEERS fc = £ 
i — DISPLAY : Se 
Germ ar wa $n mmr 


=> 


° 
° 
° 
° 
° 
° 
° 
° 
: : 
° t) he a er Sites 
; Soph eee 
(ta 
ge Bue 
gana Ce km VPR° VDD 
/ tet ply 7 j - \ ‘ene is “ 
¥ A Af fe ff y / j P 
~~ ssa PICCHL, A 72 
A. Sal pf 4 oof® jek i 
ag v3 Ciehks Les plan wee & 2. peltlin KX) 2 otek G i Xa G # Feed 7%, 
pavttrbes ort Loew duel Pe pees, / eb? oe pechin / 
—> 
— 
~ 


— 3961470 v 


-—— Voltage Checks, 
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Voltage Checks, LOGOS 46 


TESTING FOR VDS APPROX. —30VDC 


11 10 CN3 1 6 _CN2 1 


lo Brose] 
2: ee 


| 
! 
| 
| 
| 
| 


15 28 
PTTEr Chir OST. 


—— ss 
Qaw 


] 5; > | : 
a, afe Le : 


Camm N ao 
pe —_— 
co 


TESTING FOR VDD —10VDC 


11:10 CN3 1 6 CN2_1 


O |eecocc00000q feo000d 


| 


FG138B7 ||| 


— 


SCAOQN000000000 


Woo00000000000 


= 
wo 


3961470 V 3-5 


TESTING FOR VPR 15 TO 23 VDC 
DURING PRINT 
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CONTINUITY TESTING FOR VSS (GRAUND) 
COMPARED TO VDS 
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Printer Faults 


Mechanical Printer Faults 


Defect 


all characters print light 


motor runs, no print 


too many dots, or dots 
between lines 


printer jams or won't move 


dots missing from edges 


one or two characters 
missing from line, or light 


character pairs print solid 
solid matrix 
all dots print 


unintelligible print 
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Probable Cause 


reset shaft adjustment incorrect; 
vertical alignment adjustment incorrect. 


reset shaft adjustment incorrect; 
vertical alignment adjustment incorrect 


bobbin support adjusted too far from platen; 
magnetic rubber faulty; 
reset spring broken or bent 


bobbin support adjusted too close to platen: 
main control cam-to-reset shaft binding; 
foreign material in power-train; 
motor-—to-idle gear binding 


vertical alignment adjustment incorrect 


print needle broken or binding in needle guide; 
coil-spring faulty or lifting anchor 


reset spring broken or bent; 
coil-spring lifting anchor (prevents reset) 


faulty magnetic rubber; 
bobbin support adjusted too far from platen 


grease on strobe disc or wipers 


Electronic Printer Faults 


Defect 


Probable Cause 


too many dots, or faulty bobbin * 


dots between lines 


printer won't move VGG or VPR absent 


one Or two characters faulty bobbin: 
broken wire from connector to bobbin; 


absent bobbin signal: PUOl through PU10 


missing from line 


printer runs continuously, absence of E3S10 from strobe; 
absence of VSS to printer; 


absence cf E3SLO or E3S20 from strobe 


no print or faulty print 


printer runs normally, 
but no dots print 


absence of VPR to bobbin assembly 


Note: * To verify an individual bobbin, set the meter 
to Q x 1; place one probe in VPR of connector J1 and 
the other probe on the bobbin signal wire to be tested. 
The resistance should be approximately 50-to-60 Ohms. 
If the reading for an individual bobbin shows discon- 
tinuity, it must be considered open, and unable to 
energize. Replace. 


If the meter indicates a short, the possibility exists 
that not only is the bobbin shorted and unable to 
energize, but that it has also caused one of the IC 
drivers to short. If a shorted bobbin must be re- 
placed, check the IC driver first, as insurance that 
the replacement bobbin won't be damaged by a shorted 


IC driver. 
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Magnetic Rubber Remove the adjusting eccentrics from the bobbin sup- 

Verification port and remove the rubber, the support and the bobbin 
assembly. Hold the bobbin assembly-and-support with 
the ends of the support up; the straight thin edge of 
the rubber should support the weight of the group when 
touched together. If it doesn't, replace the rubber. 


Keyboard Faults When cheking for faults in the keyboard, keep in mind 
that it is possible to read discontinuity because of 
the diodes in the keyboard circuit. These diodes 
prevent incorrect keyboard scanning by the MOS device 
by ensuring that current flows in only one direction. 
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Keyswitch Verification 


Selector Slider 
Verification 
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You must be sure that the meter's probes are in cor- 
rect phase with respect to the anode and cathode of 
the diode(s). Check all diodes, including those on 
the logic board. The meter should show approximately 
150 to 170 Ohms. 


To verify an individual keyswitch, set the meter to 
Rxl scale; place one probe on each of the two appro- 
priate contacts on the connector edge of the keyboard 
module PC board. Depress the keyswitch: O Ohms (con- 
tinuity) should register. If not, the keyswitch is 
faulty. 


The technician should refer to the wiring schematic, 
which corresponds to the keyboard at the laminar con- 
nector. Place the meter probes on the selector to be 
tested, and switch the slider from position to posi- 
tion; this shouldreveal closed and open conditions: 
for example, testing the Print/Non-Print selector in 
the Print position, place the probes on tracks 4 and KO, 
and move the slider from Non-Print to Print and back. 
With the slider operating properly and the probes 
placed correctly, the meter should show approximately 
150 to 170 2 in the Non-Print position and Discontin- 
uity ("open") in the Print position. 


Connection Faults 
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Faults between logic board and keyboard via board-to- 
board flexible connectors (broken conductors, faulty 
solder joints). 


In the double column below, labelled SIGNAL, the left 
column (A) denotes the flexible connector closer to 
the edges of the PC boards; (B), the interior. Check 
diodes D7 through D25. Observe orientation of tester 
probes. 


FAULT (the following do no operate) SIGNAL 


DEC @ FL 
all decimal settings same as 0 

R/O @5 

R/O @9 

no effect 

ACC (on) 

NON-PRINT 

NON-PRINT, ACC (on), R/O @ 5,9 

DATE (LOGOS 49 ONLY) 

TIME (LOGOS 49 ONLY) 

DEC @ + 

DEC @ 2 

DEC @ 4 

S2,-2 Keys (LCGOS 49 ONLY) 

CE:CA (-); T2,+2 keys (LOGOS 49 ONLY) 
G) #, GM*,6 

000,CNT,R/O*,5 

00,GT,S,4 

4S, 13 

9,4+,-,2 

8,xX,+,1 

7 ey a 

7,8,9,0,00,000,(-),CE:CA keys 
A,xX,+,%,GT,CNT, # keys; T2,S2 

(LOGOS 49 ONLY) 

=,+,-,T,S,R/0*,GM* keys;+2,-2 

(LOGOS 49 ONLY) 
1,2,3,4,5,6,(-) keys 


Note: (*) Not on LOGOS 46. 
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_— Keyboard Intervention The assembly method used in production of the keyboard 
precludes repair of any internal fault. Therefore, be 
certain of any apparent keyboard fault by double- 
checking, since the only repair possible is replacement 
of the keyboard module. Carefully de-solder the 
flexible connectors from the keyboard and straighten 
the ends. Insert into the new keyboard, and solder. 
Remember to use the minimum heat consistent with good 
work man ship. 
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Display Faults, L46 Missing signals to display tube FG138B7. vm, 


Dd... 
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SIGNAL 
~=_—_—s\, 


i no display (extreme left) 
2 the I segment does not light 
3 no effect 
4 the left negative sign does not light 
5 error indicator (E) does not light 
6 no character display in 13th position 
= #4 all f segments do not light 
8 all g segments do not light 
9 all e segments do not light 
10 no character display in 12th position 
ise no character display in 11th position 
athe no character display in 10th position 
13 no character display in 9th position 
14 no character display in 8th position 
15 no character display in 7th position 
™ 16 no character display in 6th position 
17 no character display in 5th position 
18 no character display in 4th position 
19 no character display in 3rd position 
20 no character display in 2nd position 
21 no character display in lst position 
22 no effect 
23 all d segments do not light 
24 all decimal points do not light 
25 all c segments do not light 
26 all b segments do not light 
27 all a segments to not light 
28 no display (extreme right) 
—_. 
3-11 
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Display Faults, L48/49 
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Missing signals to display tube FG135E7. 


no 


the M segment (Memory) does not light 
the left negative sign does not light 
overflow/error arrow does not light 
no character display in 13th position 


the 


no 


display 


effect 


all F segments do not light 
all G segments do not light 
all E segments do not light 


no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 


all decimal points do 


all 
all 
all 
all 
no 


character 
character 
character 
character 
character 
character 
character 
character 
character 
character 
character 
character 
effect 


display in 
display in 
display in 
display in 
display in 
display in 
display in 
display in 
display in 
display in 


‘display in 


display in 


12th position 
11th position 
10th position 


9th 
8th 
7th 
6th 
5th 
4th 
3rd 
2nd 
1st 


D segments do not light 
C segments do not light 
B segments do not light 


A segments do not light 


display 


position 
position 
position 


position 


position 
position 
position 
position 
position 


not light 


(extreme left) 


(extreme right) 
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— A. TECHNICAL APPENDIX 


Logic Board Layouts 
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Electronic Components List 


Identification 


D1206 
Display (L46) 


Display (L48,L49) 


IG1;; 1c2 
T1 

T2, T4 
T3 

UZ 


D1-D5 
D6-D20 
ZD1, ZD3 
ZD2 

ZD4 


C2-C4 


FG138B7 
FG135E7 


Transistor: 


Transistor: 


Transistor: 


| Description 


N.E.C. MOS/LSI 


Driver: M54530/31 


2SD880 NPN 
2SC2308C NPN 
2SA844C PNP 


Ceramic Filter, 455KHz 


Rectifier Diode WO6B/1N4002 
Switching Diode 1X8055 
Zener Diode 1N751A 

Zener Diode 1N4740A 

Zener Diode HZ11A3 


Electrolytic Capacitor, 2000uF 
Electrolytic Capacitor, luF 


Ceramic Capacitor, O.OluF 


Ceramic Capacitor, 50OpF 


Ceramic Capacitor, 20pF 


Variable Resistor, 5Kohm 
Resistor, 3.3Kohm, 1/2W 
Resistor, 22 Ohm, 1/4W 
Resistor, 10Kohm, 1/4W 
Resistor, 390 Ohm, 2W 
Resistor, 150Kohm, 1/4W 
Resistor, 5.6Kohm, 1/4W 
Resistor, 4.7Kohm, 1/4W 
Resistor, 33Kohm, 1/4W 
Resistor, 1 Kohm, 1/4W 


display holders (2). 
heat sink for Tl 
screw for heat sink 
nut for heat sink 
power supply connector 

strobe connector, printer 
bcbbin connector, printer 


Part Number 


4863989 
287138 
287198 
287141 

4846811 
319533 
319537 

4874655 


GHGHx USN CG 


4801850 
4801500 
4801113 
4801308 

287145 


319519 
5003815 
5020512 

287142 

287143 


N< © FF DAK Ao Ss 


319586 
4911253 
4922350 
4925058 
4943617 
4926210 
4924778 
4924698 
4925530 
4924070 
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287236 
295546 
920012 
938212 
287148 
5785740 
5785742 
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Schematic 
LOGOS 48 and 49 
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LOGOS 46 
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Circuit Analysis 
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In this section the transformer, power supply and 

motor circuits will be explained in detail. Read the 
paragraphs, in order, and study each of the illustra- 
tions as the circuits are constructed. You should 

have a good working knowledge of all discrete circuitry 
upon completion of this section. 


Note: All stated voltages are nominal and may vary. 


VSS = O VDC; system ground 
VDD = -10 VDC; logic low level 
VDS = -28 to -33 VDC 


Regardless of the line input of the transformer, the 
output should the approximately 36 Volts AC at con- 
nector CN1. 


_-_— or o> — 


Tent 


r------ 


On 


This AC voltage is rectified by diodes D1 through D4, 
yielding VSS and VDS, a potential of approximately 
30 VDC. This DC voltage is pulsating, and must be 
"filtered" to constant DC. 


vss 


0 VOLTS 


De edhe ~<a, ee Meal 


To filter or "level" the pulsating DC voltage, an 
electrolytic capacitor Cl is placed in the circuit 
which will accept the peaks in the DC voltage but dis- 
charge at a constant rate, thus filtering the 30 Volt 
potential between VSS and VDS. 


vss 


(TRANSFORMER lent 


Before the voltage can be applied to the MOS/LSI 
device. It must be reduced to VDD: -10 VDC. This is 
done by using a 10 Volt Zener diode (ZD2) in conjunc-— 
tion with a 2 Watt resistor, R5. Capacitor C3 is 
provided for decoupling, to eliminate the possibility 
of interference from high-frequency '"noise' due to the 
activity of the MOS/LSI device. 


vss 0 VOLT 


-— 10V 
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From the time at which voltage is applied to the 
MOS/LSI device, there is a 50 millisecond delay before 
printing, which is caused by the POI circuit. A 
resistor-—capacitor (RC) network is used, as follows: 
when power is turned on, the difference in potential 
(voltage) between VSS and VDD begins to increase; 
however, the point labelled POI does not react like 
VDD, because capacitor C4 will charge during this 
period, via resistor R6. C4 becomes fully charged when 
VDD has stabilized at -10 VDC. When C4 is charged, 
point POI goes low (essentially to -10 VDC). It is 
this delayed shift which allows POI in the MOS/LSI 
device. 


- 50m seco 
time 


VSS(o VDC) 


voltage 
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Diode D6 ensures that the charge of capacitor C4 is 
drained when power is lost or turned off. Therefore, 
POI can recur when power returns. 


Note: The IC drivers (ICl and IC2) are shown inverted 
from usual orientation, in this section and on the 
schematic. 


As indicated in the motor circuit diagram, VSS is used 
to obtain VPR for the printer. Regulation and ad- 
ditional functions will be explained in the following 
pages. It is important to note that VPR is the posi- 
tive printer signal, and that VDS (-30 VDC approx.) is 
the negative. Therefore, VPR is measured as a posi- 
tive voltage from VDS as its reference. If measured 
conventionally, using VSS as reference, VPR could be 
measured as from -6 VDC to -15 VDC. 
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DISPLAY 


A signal from the MOS/LSI device (pin 38, Print On-Off 
or CMO) starts and stops the printer by means of the 
motor circuit shown above. The IC driver can control 
a greater current than can the MOS/LSI device. 


With the calculator on and the printer at rest, signal 
CMO is low at pin 4 of IC1. Its output pin 13 is held 
high by resistor R14. This high level is present at 
input pin 6; its output pin 11 is internally switch- 
ed to VDS. All current through resistors R1 and R2 is 
pulled to VDS, by ICl. This prevents any voltage at 
the base of transistor T2; transistor T2 is off, 
therefore Tl is off. R1 and R2 are large enough to 
dissipate the current without difficulty. 
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—~ When the calculator is required to print, pin 38 
(signal CMO) of the MOS/LSI device switches high (to 
VSS). When this happens, the high level at pin 4 of 
IC1 will switch the output pin 13 low and, via input 
pin 6, cause a high level at pin 11. This high level 
is present at the base cf T2, allowing T2 to turn on 
Tl, producing VPR to run the printer motor. 
Additional components of the printer circuit provide 
features such as braking, limiting, adjustability, 
etc. Those are explained next. 
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The network consisting of resistors R4, R15 and VR, and 
the segment of OC1 consisting of pins 7 and 10 provide 
motor speed adjustment. This is not accomplished by 
affecting the output of VPR, but rather by sensing the 
output, and compensating, accordingly. 


The adjustable "output" of VR is applied to the input 
pin 7 of IC1, to control transistor T2, via output pin 
10 and ZD1. Adjusting VR causes T2 to affect Tl dif- 
ferently, as required for correct VPR level. With the 
correct adjustment performed, this network will compen- 
sate for load variations while the printer is running. 


Braking is required simultaneously, when CMO switches 


low, because the printer must not cast past the correct 
starting point. Therefore, a means is provided to 
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stop the motor very quickly at the end of the print 
cycle. This means is diode D5. 


Note in paragraph 6 that when signal CMO is low 
(Print-Stop), the base of transistor T2 is at VDS: 

-30 VDC, Diode D5conducts (to pin 11 of IC1) any 
residual or regenarative motor current to VDS, which 
places both motor leads at the same level. This stops 
the motor very quickly. 


Capacitor C2 is placed in the circuit to absorb any 
"ripple" which may be present in VPR as a result of 
the modulation in the adjustment network. 


This discussion is on the operation of the drivers, 
IC1 and IC2, which are switching devices to control 
high power output with low power input. Therefore, 
they are used in the printer circuit, and protect the 
MOS/LSI from the high power required for printing. 
Consider one segment of one of the drivers — pin 3/pin 
14. 


LOGIC DIAGRAM VSS 


(PIN 3) 


A-I1 


A-12 


If the input signal from a source, on pin 3, is low, 
the Darlington array cannot turn on, and pin 14 is at 
its respective supply voltage. The driver segment has 
not connected pin 14 to reference (VDS). 


o VSS 


yy: OUTPUT 
INPUT @ cae i 
(PIN 3) p 


If the input signal on pin 3 goes high, the Darlington 
array would turn on, and pin 14 is connected to refer- 
ence (VDS). The respective supply voltage is pulled 
to VDS, and can perform some operation. For example, 
during a print cycle, VPR is applied to all bobbins. 
To print a dot with the third bobbin, MOS/LSI pin 16 
goes high, turning on driver segment pin 3/pin 14. 
This provides a connection to reference (VDS) for the 
third bobbin, so that current can flow: the bobbin is 
energized, and a dot is printed. 


The timing device for the calculator is a clock cir- 
cuit, consisting of a ceramic resonator (UZ) and two 
transistors, T3 and T4, and their required resistors 
and capacitors. Transistor T4 is based into an 
"active" state by resistors R11 and R13. Capacitor C7 
provides positive feed back, and capacitor C5 ensures 
high gain. The high gain, feed back, and the presence 
of the ceramic resonator ensure that this circuit will 
oscillate, and at a very precise frequency of 45&K Hz. 
Also, as a result of the switching of the transistor, 
the waveform is improved. 


The resulting signal at the collector of T4 is further 
amplified, and its waveform improved further by T3. 
Resistors R8 and RQ provide input bias with minimum 
loading of the oscillator circuit. 
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@) As discussed in previous pages, the calculator has a 
vacuum display tube. To operate this display, special 
circuits are required. The first is simply a 4.7 VAC 
supply for the filament, direct from the transformer 
secondary via FIL1 and FIL2. The filament becomes a 
source of free electrons for the process. 
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The second circuit is the control circuit provided by 
the MOS/LSI device, which determines which segments 
and characters will be lighted during scanning of the 
display tube. The display control circuit consists of 
eight segment lines and thirteen character lines. 
Notice that many of these same lines go to the keyboard 
and printer. This practice works by a sort of time 
sharing, where the MOS/LSI spends (approximately) one 
quarter of the time checking the keyboard for entries, 
and the rest of the time operating the display. This 
process is part of the microprogram, and cannot be 
observed. 


DISPLAY 
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A negative voltage is required to operate the display, 
and this voltage is VDS:-30 VDC. Its application in 
—~ the display circuit will be explained next. 


vss 0 VDC vss O VDC 


VDS —30VDC 

VDS — 30VDC ~ AC FILAMENT VOLTAGE 
UNREFERENCED AC REFERENCED TO VDS 
FILAMENT VOLTAGE VIA DIODE ZD3 
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To this point we have introduced an AC voltage to the — 
filament: FIL1 and FIL2. By introducing a center-tap 
between FIL1 and FIL2, and then connecting this center- 
tap to a negative voltage, the AC voltage is shifted 
negative and, at the same time, referenced to the 
controlled voltages of the machine. 


eo 


The connection to VD5 is through a five Volt Zener 
diode, ZD3, so the negative shift is 30 Volts, less 
five (the Zener diode), or -25 Volts (approximately). 
The result is shown in the accompanying graphs. As 
explained previously, operation of the display requires 
that the filament be negative. 


VSS is zero Volts (system ground): in reference to VSS, 
the filament's 4.2 Volts AC is all negative; compared 
to VDS, it is positive. a 


Note: The connection of the center-tap is via pin 12 


of ICl. When not printing, pin 12 is internally con- 
nected to VDS, the most negative voltage. 
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With all voltages present, the scan or a character is 
as follows: "rest" voltage is VDS for both the grid 
and the segments; electrons will not flow from the 
filament to the segments because both the grid and the 
segments are "more negative" than the filament. The 
character remains dark. As the display is scanned, 
the character grids are sequentially switched from VDS 
to VSS (the output voltage or logic high level of the 
MOS device) and back to VDS. 


However, if a character is to be formed, the segments 
for that character are also switched from VDS to VSS. 
When this happens the grid and segments are very posi- 
tive in reference to the filament, and the character 
will light because electrons can flow from the fila- 
ment to the segments. It is to make the characters 
turn off completely that the filament is not as nega- 
tive as the "rest" voltage VDS. 


cer 


vss 
(0 VOLTS) 


VDD 
(—10VDC) 


THIS POTENTIAL ENSURES LIGHTING 
OF THE CHARACTER 


FILAMENT 
(—25 VDC) 


VDS 
(30.0 VDC) 


THIS POTENTIAL ENSURES COMPLETE 
TURN—OFF OF THE CHARACTER 
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(a5) Finally, a circuit is provided to turn off the display 
while the calculator is printing. This prevents 
electronic "noise" from appearing in the display, 
which could be distracting to the operator. Pin 38 of 
the MOS/LSI device, in addition to beginning the print 
cycle, also turns off the display during the print 
cycle, via segment pin 5/pin 12 of IC1l, as follows: 


= fans s76s4321jeNa_ _____ Frearelscar arate im 
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EE 


PRINTER | 


When CMO (pin 38, Print Start) goes high to pin 4 of 
IC1, its output pin 13 is switched low. This low lev- 
el is present at pins 5 and 6, causing them to switch 
their outputs high (pins 11 and 12). Connecting a 
high level to the filament center-tap disrupts the 
relationship of voltages previously described, and 

the display is turned off. 
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This portion of the Technical Manual contains all 
facets of R.E.D. and all remaining electronic repairs 
to be performed by the technician. 


The R.E.D. technician may not only locate and replace 
faulty discrete components, but IC and MOS devices as 
well. This is possible without the use of an oscil- 
loscope because of an extensive fault-finding guide, 
located in this portion of the manual. This fault-— 
finding guide will allow the technician to replace the 
most probable faulty component first, according to the 
malfunctions observed by the technician. 


After performing the general test and a failure occurs, 
it is always advisable to check the voltages VSS, VDD, 
VPR and VDS, using the 1L section. If a fault is 
found in one of these, then consult the portion of the 
fault-finding guide pertaining to the power supply, 
Power-On initialize and motor circuits. 


When the print is faulty always check the adjustments 
of the printer and be sure they are correct before 
proceeding to the electronic fault-finding guide. 
These adjustments also are found in the 1L section. 


If all of the power circuits are within the prescribed 
limits, then proceed to the portion of the fault—finding 
guide pertaining to the MOS and IC devices. 


Examine the board for any obvious defects such as 
broken components or cold solder joints or burnt or 
discolored devices or components. After preliminary 
observation, follow the diagnostic procedure on fol- 
lowing page. If no failure is observed after following 
the diagnostic procedure, repeat the procedure. If no 
failure occurs after the second performance, the E.C.C. 
must be considered good, and returned to stock. 


Eliminate any obvious defects, such as damaged compo— 
nents, then use the following Diagnostic Flow-Chart as 
a guide. After corrections are made or if no failure 
is observed, repeat the procedure. If no failure oc- 
curs, the logic board must be considered good, and 
returned to stock or re-installed. 


Note: This Flow-Chart is designed as a guide only to 


aid the technician in developing quick and complete 
machine failure diagnostic skills.) 
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Power Supply Faults 
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During the fault analysis, the technician should use 


VSS (O Volts) as system ground, or reference, for all 
checks. This is most easily accomplished by using a 
clip-lead on the positive (+) lead of the large capac- 
itor, Cl. Also, a continuity check on VSS is recom— 
mended before beginning the analysis. Note that 


resistor R5 gets hot: 


this is normal. 


PROBABLE CAUSE 


VDS Capproximately -30 VDC) 


VDS is O Volts 


VDS is approx. 
-20 VDC 


VDD (-10 VDC) 


VDD is O Volts 


VDD is less than 
-9 VDC or greater 
than -11 VDC 


P.O.I. (-8.5 to -9.5 


P.O.I. is O Volts 


P.O.I. is correct 
voltage, but P.O.I. 
does not occur 
reliably 


no AC line voltage to transformer; 
fuse blown; 
transformer faulty. 


ZD2 faulty; 

short between VDS and VSS; 
transformer faulty; 

rectifier diode(s) D1,D2,D3 or D4 
faulty. 


ZD2 short; 

C3 short; 

R5 open; 

short between VDD and VSS. 


ZD2 faulty. 


VDC) 


C4 short. 


R6 or D6 short. 
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Motor Circuit Faults During the fault analysis, if the technician deter-— 
mines that the fault is in the motor circuit, first 
check VSS, VDS and VDD to determine that all other 
required voltages are present. 


As the motor circuit is controlled by the MOS/LSI 
device, it is logical to check its output first, then 
the driver ICl. Remember to use VSS as reference. 


CORRECT VOLTAGE OF SIGNAL 
At Rest 


STEP Component | Pin or lead 


Printing 


VDC 
VDC 
VDC 


-10 to -12 VDC 
-10 to -12 VDC 
-10 to -12 VDC 


base 
base 


1 MOS/LSI pin 38 VDC O Volts 

2 pin 4 to -29 VDC -10 to -12 VDC 
3 pins 13,5,6 to -16 VDC -27 to -28 VDC 
4 pin 11 VDC -10 to -12 VDC 
) pin 10 VDC -16 to -17 VDC 
6 emitter VDC -10 to -12 VDC 
7 

8 

9 


emitter 


Note: (*) Follow these steps in the sequence presented. 


SS IS I AP EE LDR TE DI REA SP ETE TE DL TELE EGE ERED LTE EE AEE SETI IOS ETA IE EEE 


VPR Table of Motor Circuit Faults 


Electronic Display Faults 


Probable cause 


no display ZD3 open; 

IC1l faulty - check pin 12: 
approximately -29 VDC is correct; 
filament open - continuity check 
with power supply disconnected 
should be 50 to 60 Ohms 


display flickers ZD3 short 


display fails’ to pin 5/pin 12 segment of IC1 faulty 
turn off during 


print 
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asset MOS/LSI Device Open-pin 


Faults 
a % 
PIN FAULT 
1 No effect 
2 NOT-PRINT, ACC, R/O selectors fail 
3 7,8,9,0,00,000 1(-), CE:CA keys; TIME and DATE positions fail (L62 only) 
4 A,x,+,%,GT,CNT,T2,S2 keys; DECIMAL @ +,4, 6 fail 
5 =, +1,-1,T1,S1,R,GM,+2,-2 keys; DECIMAL @ 2, 6; TIME fails (L62 only) 
6 1, 2. 8, ay Sy 6,(-) keys; DECIMAL @ +, FL fail 
7 No print in 5th and 6th positions 
8 No print in 7th and 8th positions 
9 No DP segments; no print in 9th and 10th positions 
10 No effect 
eee 11 No effect 
: No effect 
13 All functions confused, intermittent display 
14 No G segments, no print in 11th and 12th positions 
15 No F segments, no print in 13th and 14th positions 
16 No E segments, no print in 15th and 16th positions 
17 No D segments, no print in 17th and 18th positions 
18 No C segments, no print in 19th and 20th positions 
ae, 19 No B segments, no print in 3rd and 4th positions 
20 No A segments, no print in 1st and 2nd positions 
21 No effect 
22 No display in 1st position; A, =, 7 keys fail 
23 No display in 2nd position; 1, 8, x, +1 keys fail 
24 No display in 3rd position; 2, 9, +, -1 keys fail 
25 No display in 4th position; 3, 0, %, Tl keys fail; 
extra character in 7th position of display 
26 No display in 5th position; 4, 00, Sl, GT keys fail; 
a. PRINT/non-PRINT selector fails in non-PRINT position 
27 No display in 6th position; 5, O00, R, CNT keys fail; 
CE:CA does not clear 
28 No display in 7th position; 64)» #, GM keys fail; 
ACC (accumulate) position fails 
29 No display in 8th position; (-), +2, T2, CE:CA keys fail; 
R/O @ 9 position fails 
30 No display in 9th position; -2, S2 keys fail; R/O @5 fails 
OL No display in 10th position; all DECIMAL positions = zero 
32 No display in 11th position 
33 No display in 12th position 
34 No display in 13th position 
35 Printer runs continuously, no print 
—~ 36 Printer runs continuously, no print 
37 Printer runs Continuously, no print 
38 Machine dead 
— 
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Machine dead 
40 
41 


Entire display lit; machine may print nonsense dots 
Machine dead 


Printer runs continuously, no print 
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General Test, Begin test with selectors at: PRINT, ACC, R/0=9, 
LOGOS 46PD, 48, 49 CALC*, DEC=+ Turn calculator ON. *LOGOS 49 only. 
_. **Not for LOGOS 46PD 
0,00 ¢ 
linespace 
81 81 81 81 81 81 + 6 181 $19 124,84 +74 
+ 6 1847 815 181,81 E41 
ERROR overflow 
linespace 
CE:CA + 6 121 818 191,81 E41 
ERROR overflow 
linespace 
CE:CA T $8 484 615 124.94 44 auto accum,. 
linespace 
70707070707 - 7G? OFoO For.07 +4 
T for ara 7oOr.or V4 auto accum. 
i. ' linespace 
GT s 6 6288 838 939,29 33 
linespace 
+ 6 882 $89 $26.85 + 
9 = o,09 = 
96 PES 432 995.5 E 
ERROR overflow 
linespace 
— CE:CA GT T $ 886 289 $35.88 TS 
linespace 
123 ,.456..GT>730 + 123,456789 +4 GT,2nd dec. ignored 
¢ 123.45 %1 auto accum. 
+ result rounded down 
GT T 123.45 T3 
linespace 
A 123,45 « 
11111 = 141,44 = 
 ™ -12.34 at aute accum. 
-93,99 an 
4 
x * as R/O o.4R 
linespace 
R/O0=9,DEC=2: 145 + 145,00 = 
(-)12 = -12,00 = 
“12.09 T normal round-off 
-12,10 RY parametric round-off 
TR result rounded up. 
R/O=5: 1 + 1,00 + 
z 3,00 = 
O.41 7 normal round-off 
oe 0.10 R% parametric round-off 
+R result rounded down 
_ 
ed 
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LEC=FL: ** (5 R/O 
4 + 
J = 
+ 
DEC=6: T 
% 
%* 
DEC=4,R/0=9: GTi? 
* 
* 
DEC=2: x * R/O 
* * 27 GM 
* 16) t= 
* 
* * 


(L46PD only: enter 221A 
225ci= 


GT S$ 


123 


mo+t t 
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0.571429 
0, 500006 
~0,071429 


2Fr,Q0c 


220.55 


400,00 
400,00 
400,00 
40 000,00 
40 000,90 


423,06 
123,00 
123.00 
369,00 
363,00 

fi 


te + A ii 
72-4 


— 


biG 6 
“+ 


ts] 


linespace 


auto accum, 
linespace 


rounded result 
difference 
result rounded down 


rounded result 
difference 

result rounded up 
recalled value 
linespace 


result rounded up 


auto accum,. 


result rounded up 


linespace 


linespace 


linespace 


rounded total 


linespace 
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ACC=OFF: 


PRINT=OFF , DEC=0 


L.49 


TIME: 


Only for 
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CNT 


CNT 
CNT 


CE:CA, CE:CA 


23 
56 


14 
25 


456 


ul 


+ 


+ 
a 
Bi 


2 00 3 000 # 


1.1.1977 
, 358 


Ted 


12.01 


12.30 
46..1. 


PRINT=ON,DATE: CE:CA,CE:CA 


+ 


ul 


ob 


ul 


+ 


003 


23,60 
56,00 
1 286,00 


44,00 
25,00 
350,00 


350,00 x 


350,00 
So0,00 


455 
2in9 36 

G 

2 003 act 


358 
42.25.1977 
Suh 


7.29.00 
12.01.00 
4.32,00 


s 


42,30>00 
46.04.00 
3,.31,00 


auto average 
linespace 


rounded total 


linespace 


linespace 


machine clear 
linespace 


2 key sequence 
linespace 


linespace 


linespace 


linespace 

display only 
display only 
display only 


machine clear 
linespace 


linespace 


linespace 


linespace 
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T 
8.03.00 Ti : 
linespace -_ 
CALC: (2nd register) + 0 +2 no transfer from TIME 
‘4 
- is 55 +2 
- 66 -2 
x 66 -2 
s ~97 ©9 
tyr pas ae : 
linespace 
Zz Pe oo | 
rr T2 F 
linespace 
eh i ma? 2 logical error 
ERROR = 


linespace 
END OF TEST 


ch 
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Use small amounts of Lubricate 


Ww Lubricate with grease, 
@ Lubricate with oil 
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Recommended Part List 


PART NUMBER 
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297305 
287111 
287180 
5436995 
287138 
287198 
287200 
287201 
287157 
287199 
5102180 
287202 
5373158 
287127 
287222 
287195 
287185 
297492 
297466 
945121 
508051 
945320 
297408 
6803 34 
297330 
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DESCRIPTION 


Complete printer group 

Logic board assy (NEC), large display 
Logic board assy (NEC), small display 
Motor 

Large display tube 

Small display tube 

100V transformer 

115V transformer 

220V transformer 

240V transformer 

Main AC switch 

Fuses for 100V/115V 

Fuses for 220V/240V 
Board-to-—board flexible connectors 
Keyboard module, L46PD 

Keyboard module, L48 

Keyboard module, L49 

Keytop springs 

Bobbin assembly, complete 

Clip, strobe disc. shaft 

Gear shaft spring 

Clip, paper feed gear shaft 

Print needles 

Needle guide spring 

Strobe group, complete 


Printer extension cable (Code 025007 R) is available 
from STAC, and its use is recommended for any machine 
intervention which concerns the printer. 
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